Chronic Obstructive Pulmonary Disease (COPD) affects about 329 million people worldwide, which is nearly 5% of the entire global population. In the context of Nepal, COPD accounts for 43% of the non-communicable disease burden and 2.56% of hospitalizations. Various pre-disposing factors like bacterial, viral, fungal, smoking, occupational exposures and genetic factors have been proposed to precipitate COPD and its exacerbation though, the definitive pre-disposing factors and factors related to acute exacerbation have not been determined in the context of Nepal.
INTRODUCTION
Chronic Obstructive Pulmonary Disease (COPD) affects about 329 million people worldwide, which is nearly 5% of the entire global population. In 2011, it was ranked as the fourth-leading cause of death, killing over 3 million people. 1 According to the WHO, the total number of deaths in the world from COPD is projected to increase by more than 30% in the next 10 years and by 2030, COPD would become the fourth leading cause of death worldwide. In the context of Nepal, COPD accounts for 43% of the non-communicable disease burden and 2.56% of hospitalizations.
2 Various pre-disposing factors like bacterial, viral, fungal, smoking, occupational exposures and genetic factors have been proposed to precipitate COPD and its exacerbation though, the definitive pre-disposing factors and factors related to acute exacerbation have not been determined in the context of Nepal. [2] [3] [4] In addition, various antibiotics have been prescribed in the therapy of AECOPD but being used without any antibiotic susceptibility test which also might delay in recovery.
Therefore, in attempt of establishing the pre-disposing factors, related causative agents and the management of COPD with reference to antibiotic susceptibility test, this study was conducted in the tertiary care hospital.
METHODS
A cross sectional study was conducted in a tertiary care hospital at Dhulikhel, Kavre after obtaining the ethical approval from the Institutional Review Committee, Kathmandu University School of Medical Sciences. Patients of all age group who were diagnosed as COPD and admitted in the hospital were included in this study. However, those patients who were not admitted in the hospital and who do not want to give consent to participate in this study were excluded.
Patients who met the inclusion criteria's were informed about the study and written consent was obtained from them to include their data for the research purpose. Patients were interviewed using structured questionnaire. The socio-demographic data including personal and medical history were recorded from those participants. In addition, sputum from those patients was sent for culture to investigate the possible responsible pathogens as well as its antibiotic sensitivity pattern. During antibiotic sensitivity test, antibiotic discs were selected on the basis of commonly used antibiotics in clinical practice.
The collected data entered in a separate spreadsheet using EXCEL 2007 and using spss 17.0, frequency and percentage tables were generated in relevant tables and charts.
RESULTS

Demographic characteristics of study population
A total of 150 patients having AECOPD who have admitted from either emergency or out-patient department of the hospital were included in this study. Among the total number of patients, more than half of them were female (n=82). Analyzing the age of patients, it was found that maximum number of patients (76.0 %) were the age between 60 -80 years who were admitted with AECOPD ( Table 1 ). The present study has also revealed that most of patients (81.3%) were illiterate of which more than half of them were female (54.7%). In addition, analysis of occupations shows that most of them were either farmer (36.0%) or housewife (30.7%; Table 1 ). 
Pre disposing risk factors and personal history
The present study has analyzed the pre disposing risk factors like traditional fire wood use, smoking and seasonal effect including alcohol consumption pattern among COPD patients. In total studied patients (n=150), most of them were using traditional firewood (83%) for cooking purpose and majority of patients (91%) were smokers ( Table 2) . Among smokers, more than half of them (60%) smoke at least 5 to 10 times a day and nearly 43% of smokers were smoking 5-10 stick of cigarettes per day. In addition, the present study has also revealed that 53% of COPD patients had smoked at least 20 years. Among those COPD patients, nearly 50% of them were hospitalized 5 to 10 times since their diagnosis and 44% of them suffered respiratory problem mostly during winter season. Most of them (86%) reported a cough with sputum during morning and night. Microorganism growth in sputum culture and sensitivity pattern
Isolation of microorganism from sputum culture
Among 150 patients, sputum samples collected from 127 patients were subjected for microbiological test and the rest of sputum samples were discarded due to either insufficient sputum or only saliva content.
The present data show that there was no growth in about 32.2% sputum samples whereas rest of the samples has shown growth of bacteria and fungi (Table 3) . Most of the sputum samples show growth of gram positive cocci (26.7%) and gram negative bacilli (27.5%). Some sputum samples also have fungal growth (n=4).
Isolation of bacteria during culture of sputum
Out of 127 patients whose sputum samples were taken for microbiological evaluation, only 87 of them has shown the growth of microorganisms. According to the given data, most samples presented the growth of normal flora (43%) and rest of them had pathogenic microorganisms (n=50). Out of 50 sputum samples that depicted the growth of pathogenic microorganisms, most were Escherichia coli (14.0%), Streptococcus pneumonia (11.6%) and Klebsiella pneumonia (10.4%; Table 4 ). Some samples also showed the growth of a fungus i.e. Aspergillus fumigates (5%).
Antibiotic susceptibility testing
The susceptibility testing was done by disc diffusion method. The antibiotics used were Co-trimoxazole, Ciprofloxacin, Cephalosporins (Ceftriaxone, Cefixime and Ceftazidime), Penicillins (Amoxycillin and Ampicillin), Macrolides (Azithromycin and Erythromycin) and Aminoglycosides (Amikacin and Gentamicin). Considering the overall sensitivity pattern, the higher sensitivity was recorded for Co-trimoxazole and Ciprofloxacin while higher rate of resistance was noted for Penicillin group of drugs.
In terms of antibiotics sensitivity, the present study shows that Ciprofloxacin (75%) seemed to be highly effective to Escherichia coli, which is followed by Azithromycin (33%), Aminoglycosides; Gentamicin (33%), Amikacin (25%) and Co-trimoxazole (25%). However, Escherichia coli was resistant against Penicillin group of drugs including Amoxicillin (75%) and Ampicillin (67%). Similarly, 
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Streptococcus pneumoniae showed higher sensitivity to Co-trimoxazole (91%), Amoxicillin (91%), Ceftriaxone (82%) and average sensitivity to Erythromycin (55%) and Ampicillin (55%). However, the minimal effect was observed in Cefixime (36%) and Amikacin (9%). The present study has revealed that Co-trimoxazole (100%), Ciprofloxacin (100%) and Amikacin (88%) were highly effective against Klebsiella pneumonia whereas these microorganisms were resistant to penicillins (63%).
Further, Acinetobacter spp were sensitive towards amikacin (86%), Ciprofloxacin (86%) and Co-trimoxazole (75%) while Ampicillin (71%), Amoxicillin (29%), Cotrimoxazole (14%) and Ceftazidime (29%) were resistant. Pseudomonas aeruginosa seemed sensitive towards Ciprofloxacin (83%) and Amikacin (83%) while less sensitive to Gentamycin (33%), Ceftriaxone (17%) and Azithromycin (33%). Furthermore, Ciprofloxacin (100%) and Cefixime (100%) were highly effective against entero-bacter whereas Amoxicillin showed 100% resistant. Similarly, Cotrimoxazole and Ciprofloxacin were highly effective against Klebsiella oxytoca whereas, it shows complete resistant to penicillin.
Antibiotics use pattern
In addition to drugs used for the management of COPD, antibiotics have been prescribed to almost all the patients. Some patients were in single antibiotic therapy while others with two antibiotics at a time. The most widely used antibiotics were found to be Cephalosporin group of drugs (68%) which was followed by Macrolide, Azithromycin (32%) and penicillin group (23%; figure 1 ). Few patients were also prescribed with Levofloxacin (n=4). Moreover, patients were prescribed two antibiotics at the same time. The widely prescribed antibiotic combination was one group from Cephalosporin group plus Azithromycin (22%). About 3% of the treated patients were also prescribed with one group from Cephalosporin plus Amoxicillin+Clavulanate. 
DISCUSSION
Among the studied population, majority of patients diagnosed with COPD were females. The higher number of female COPD patients in our study might be due to the fact that they have higher exposure to biomass fuels and frequent smoking history. 5 This can be co-related with the study, which depicted the extensive use of biomass fuels by female individuals for long period of time increased the risk of indoor air pollution. 6 Several other studies presented similar findings where females are predominantly affected. [6] [7] [8] [9] According to the WHO, previously COPD was more common in men while because of increased tobacco use among females in high-income countries and the extensive exposure to indoor biomass fuels used for cooking and heating in low-income countries, both genders are almost equally affected by the disease. 10 However, some studies showed the higher prevalence of male suffers than the women because of increased frequency of smoking among men.
11
The present study showed the frequency of COPD sufferers increased gradually with age and leveled off at the age group of 60-80 years after which the predominance decreased sharply which can be correlated with the study where smoking cigarette for a prolonged period of time might deteriorate the mucosal lining of the respiratory tract causing obstruction in breathing and lead to the disease.
12
The decreasing trend of COPD patients after the age of 80 years might be due to the average life expectancy of people in Nepal is 68.2 years.
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Further, among the studied population, majority of patients were involved in occupations like agriculture and household works. Farmers seemed more exposed to inorganic dust and soil during agricultural works, which may cause chronic obstruction of lung airflow that might interfere with normal breathing.
14 Exposure to dusts remained one of the risk factors of COPD where one of the studies showed prolonged exposure to dusts particles would lead to obstruction in breathing. 4 A previous study has reported 1,085 deaths from COPD in workers with occupational exposure to vapors, gases, fumes, and dust. 15 Therefore, it is suggested that higher exposure to such hazards increases the mortality in COPD patients.
15,16
Similarly, in household works, inefficient cooking fuels and technologies produce high levels of household air pollution with a range of health-damaging pollutants, including small particles that penetrate deep into the lungs. 17 In consistent with our results, one of the studies illustrated greater exposures among women, who spend the most times near the domestic firewood. 17, 18 Furthermore, in the present study, majority of COPD patients were smokers. This finding correlates with a study, which showed smokers in Nepal, have around 70% greater chance of developing COPD, 2 as smoking remained one of the important risk factors for developing COPD. 19 Further, in our study, the greater frequency of female patients smoked cigarettes. This finding is supported by one of the previous study, which showed that women are more susceptible to the harmful effects of smoke than men. 17 In addition, those women who smoke cigarette during pregnancy may increase the risk of transmitting COPD in their child as well.
20
Interestingly, the present study revealed that only 9% of COPD patients were non-smokers. Our findings were consistent with some previous studies, which showed that few patients who developed COPD never smoked.
15,21
Moreover, it has been shown that the incidence of mortality was higher in COPD sufferers who were either non-smokers or passive smokers. 22 It is suggested that the prolonged exposure to traditional firewood and air pollution such as inorganic dusts might deteriorate the mucosal lining of respiratory tract at a faster rate than the patients who smoke cigarettes.
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In an attempt to identify the isolates in sputum culture of COPD patients, the present study has shown predominantly gram-negative bacilli during gram staining, which was followed by gram-negative cocci. This result is correlated with the previous studies, which has shown that gram-negative bacilli outnumbered the growth of other microorganisms in COPD patients. 23, 24 This finding has been interperated with the rampant use of antibiotics in patients with severe airflow obstruction resulting in resistance development by gram-negative bacilli.
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In the present study, the maximum growth was found to be normal flora (42%). This high growth of normal flora can't rule out viral cause as the identification of viral origin pathology is beyond the scope of the present study. The further study can be conducted to identify the viral cause. Among pathogenic growth, the most common bacteria isolated were found to be Escherichia coli (14%), followed by Streptococcus pneumonia (11.6%). However, other studies have shown different types of pathogens distribution.
12,26
Some study has shown the highest growth of Streptococcus pneumonia, 26 while other study has shown was Klebsiella pneumonia. 12 This various results from different study shows a geographical variation of pathogens and strongly suggests that the use of antibiotics should be based on the antibiotic sensitivity test or on the basis of its antibiotic guidelines. Interestingly, in the present study, one case of Klebsiella oxytoca was found. It is rare species to grow in sputum of patients therefore, further study can be conducted focusing on this pathogen.
The present study has shown that the COPD patients were prescribed with broad-spectrum antibiotics. The antibiotics commonly prescribed empirically for lower respiratory tract infections and several studies have proposed that the antibiotic treatment of acute bacterial exacerbations was the foundation of medical treatment. 25, 27 However, the role and choice of antibiotics in the treatment of COPD exacerbations is still a debate and recommendations for antibiotics use among published guidelines are often inconsistent. 20 In the present study, the higher sensitivity was recorded for Co-trimoxazole and Ciprofloxacin in antibiotic sensitivity test. The higher sensitivity with Co-trimoxazole can be correlated to lesser prescription practice of this drug, which might have led to less resistant. On the other hand, fluoroquinolones group of drugs have been suggested to be more effective against various gram-negative pathogens, 26 which is also supported by the antibiotic sensitivity tests. In support of this study, quinolone group of drugs have shown effective response against majority of pathogens, 12 however, it still couldn't be considered as the first option for starting treatment, as it can lead to emergence of resistant strains. 12 Moreover, a study has reported that susceptibility of fluoroquinolones to microorganisms is decreasing because of its frequent prescription as antibiotics in patients with COPD to prevent exacerbation. 26, 28 Furthermore, this study has revealed that most microorganisms were resistant to Aminoglycosides and Penicillin group of drugs. Similar findings were shown where Penicillin was the highly resistant pathogen. 23, 25 This finding might be due to the rampant use of these drugs and needed to be explored focusing on the use of antibiotics in the exacerbation of COPD.
CONCLUSION
The present study has tried to shed light on the distribution of COPD patients, which revealed that the case of COPD is more in female than male. Our study shows Escherichia coli and Streptococcus pneumoniae are the most common pathogens isolated from the sputum of COPD patients. Moreover, this study has revealed that Co-trimoxazole and Ciprofloxacin are the effective drugs against most of the pathogenic bacteria though, Cephalosporin group of drugs are commonly prescribed drugs in the therapy of AECOPD. In conclusion, our study suggests that antibiotics needs to be prescribed according to antibiotics guidelines prepared on the basis of their antibiotic sensitivity test in the management of AECOPD.
